ABSTRACT This paper examines changes in households with older people in a northern rural area of KwaZulu Natal province, South Africa, between January 2000 and January 2002. The focus is the impact of adult deaths, especially those from AIDS, on the living arrangements of older people. The longitudinal data are from the Africa Centre Demographic Information System. In 2000, 3,657 older people (women aged 60 years or older, men 65 years or older) were resident in the area, and 3,124 households had at least one older member. The majority (87 %) of older people lived in three-generation households. Households with older people were significantly poorer, more likely to be headed by a woman, and in homesteads with poorer quality infrastructure than households without older members. By January 2002, 316 (8%) of the older people in the sample had died. Of all the households with an older person, 12 per cent experienced at least one adult death from AIDS. The paper shows that older people, particularly those living alone or with children in the absence of other adults, were living in the poorest households. They were also coping with an increasing burden of young adult deaths, the majority of which were attributable to AIDS.
Introduction
Attention has been drawn to the lack of research on, and programmatic attention to, the health and welfare of older people in developing countries. This is particularly so in Africa where the demographic, economic and social changes resulting from the HIV/AIDS pandemic require older people to play new or expanded roles within households, as well as face the challenge of reduced support from their children and grandchildren underwent a significant decrease in their ' Body Mass Index ' in the period immediately after the death of an adult (Dayton and Ainsworth 2002) . In Zimbabwe, elevated levels of emotional and psychological stress among older care-givers have been reported (WHO 2002) .
Since the mid-1990s, South Africa has experienced a rapidly growing HIV epidemic that has substantially increased adult mortality (Dorrington et al. 2001) . In contrast to other African countries, South Africa's older people are less dependent economically on their kin, because the majority are eligible for a means-tested, non-contributory state pension of 700 Rand per month.
1 This enables many of them to support financially other members of their households (Case and Deaton 1998 ; Case 2001) . Moreover, South Africa's history of apartheid, with its restrictive labour and settlement laws, meant that, even before the HIV epidemic, older people had a well-established role as carers of children whose parents were working elsewhere ( Van der Waal 1996 ; Madhavan 2004) .
Demographic surveillance systems (DSS) that gather longitudinal observations on individuals and households create a powerful tool for analysis of the socio-demographic impacts of the HIV epidemic (Indepth Network 2002) . This paper describes the demographic and socio-economic characteristics, living arrangements, and survival between 2000 and 2002 of 3,657 older people in a rural area of KwaZulu Natal. The impacts of adult deaths (at ages 18-59 years), in particular AIDS deaths, on the living arrangements of older people are also examined.
Methods
This study defines older people as those of pensionable age, that is, women aged 60 years or older and men aged 65 years or older. The term 'younger adult' is used to refer to women aged 18-59 years and men aged 18-64 years. The term ' child' describes a person aged less than 18 years, except where specifically referring to the child-parent relationship (as in 'older people are supported by their children and grandchildren ').
Study area
The study area is part of the rural district of Umkhanyakude, which is about 250 km north of Durban, the provincial capital. The area includes land under tribal authority that was designated as a Zulu ' homeland' under South Africa's former apartheid policy, and a township under municipal authority. Although a rural area, there is little subsistence agriculture. Unemployment was high at the turn of the century: in 2001, 25 per cent of people aged 15-65 years reported that they were unemployed and actively seeking work (Case and Ardington 2004) . KwaZulu Natal has a higher HIV prevalence rate among antenatal clinic attenders than any other province of South Africa. An antenatal survey conducted in the study area in 1998 found that 41 per cent 2 of pregnant women were HIV-infected (Wilkinson, Connolly and Rotchford 1999) . Mortality in the study area rose sharply during the late 1990s. By 2000, the probability of dying between the ages of 15 and 60 years was 58 per cent for women and 75 per cent for men. AIDS, with or without tuberculosis, was the leading cause of death in adulthood (48 %) (Hosegood, Vanneste and Timaeus 2004) .
Data collection
The Africa Centre Demographic Information System (ACDIS) started data collection on 1st January 2000. The demographic surveillance area (DSA) was mapped and all households registered. The study population includes all the reported household members, both resident and non-resident. Demographic and health information was collected every four months for all registered households and individuals. It included births, deaths, migrations and changes in household membership. Cause-specific mortality data were collected by verbal autopsy interviews for all notified deaths of both the resident and non-resident household members. The verbal autopsy was conducted by a trained nurse with the closest caregiver of the deceased. The interview included an open disease history, a checklist of signs and symptoms, and a structured questionnaire. The direct cause of death was assigned by two physicians. A diagnosis of AIDS required three major signs based on the WHO definition (WHO 1994) .
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Further details of the methods are described elsewhere (Hosegood, Vanneste and Timaeus 2004) . The period of the follow-up was 1st January 2000 to 1st January 2002. At the beginning of 2001, a socio-economic survey of all households and their members was conducted. Information collected included household variables (e.g. assets, utilities) and individual characteristics (e.g. education and employment).
Statistical analysis
The data were analysed at both the individual and household levels. The characteristics of older women and older men were compared, as were those of the households with and without older people. The paper then examines changes between 2000 and 2002 in the structure of households in which older people lived. We also examine the changes in the living arrangements of older people who lived in households in which a younger adult member died, and compare these with the changes in households where no such death occurred.
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Results
Residential and survival data are available for 10,612 households resident in the DSA on 1st January 2000. Of these households, 3,124 (29%) contained a resident older person. The households had 80,437 members, which equates to a population of 79,354 because 1,009 individuals were concurrent members of more than one household. Older people constituted five per cent (3,657) of the population. The 79 older people who were members of more than one household were almost all men who headed multiple households.
5 By 1st January 2002, 316 older people (8%) had died and 95 others (3%) were no longer members of any household in the DSA. Seven older women and seven older men died of AIDS with or without tuberculosis. Of those people still belonging to a study household at the end of the follow-up period, most (88%) resided in the same household, 35 had outmigrated while retaining membership, and 28 had joined a new household. The characteristics of the resident older people are presented in Table 1 .
Older men and women differed significantly (p<0.01) in all their measured characteristics. Men were more likely to be married, to be the head of the household, and to die during the follow-up period. Most (87 %) of the older people lived in three-generation households, and very few (2%) lived in households with children and no younger adults, or lived alone or only with other older people (3%). Table 2 compares the characteristics of households with one or more older resident members with those of households without a resident older member on 1st January 2000. The two groups of households differed significantly (p<0.01) in all of these characteristics. Households with older members were more likely to be headed by a woman and to have younger heads. They were larger, had poor quality environmental infrastructure (no piped water, no sanitation, no electricity), and the members were less likely to migrate, and owned fewer assets and luxury items than in the households without older resident members. The households with older people were more than twice as likely to have experienced the death of an adult aged 18 or more years than households without older people. In particular, 12 per cent of all households with an older person experienced at least one adult death from AIDS during the two-year period as opposed to seven per cent of other households. The deaths of young adults as well as older people contributed to this differential. Table 3 provides more details of the households in which older people lived. The poorest households appear to be those that comprised older people living alone or only with other older people. Only 13 per cent of such households owned a luxury item, compared with 52 per cent of three-generation households.
T A B L E 1. Characteristics of older people resident in the study area on 1 January 2000 Of the 3,180 older people who survived the two years, 20 per cent had experienced the death of at least one younger adult in their household, and 12 per cent had experienced the death of an adult from AIDS. Table 4 shows the changes in household composition between 2000 and 2003, and distinguishes those that did and did not experience an adult death. Table 5 adult death, which compares with an eight per cent decrease in those with no young adult death.
Discussion
In the study area, older people constituted five per cent of the population, and 29 per cent of the households had at least one older person. These households were significantly poorer and had poorer living environments than the households without an older member. The differentials may partially reflect the advantaged economic status of the households that have moved into the area for work but had few or no dependants. Nearly one-in-five older people coped with the death of at least one young adult Notes : SD Standard deviation. Numbers in italics are frequencies or counts. Older people are women aged 60 or more years and men aged 65 or more years on 1 January 2000. 1. The variables age and sex of head, and the number of household members, represent the status of the household on 1 January 2000. 2. Numbers of observations, except for the number of household assets, the percentage with at least one luxury asset, sanitation, water and mains electricity supply, for which there were missing values. The numbers of observations for these variables are given in the bottom row.
household member during the two years' follow-up. The majority of young adult deaths were from AIDS, and 12 per cent of the households with older members experienced at least one adult AIDS death during the follow-up. Very few (3%) older people lived alone or with other older people or children but no young adults. Despite the high levels of adult mortality in the area over the last decade, 'skipped-generation ' households were rare.
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In South Africa, the HIV epidemic does not appear to have resulted in large numbers of households comprising grandparents living with their grandchildren. Noumbissi and Zuberi (2001) and Merli and Palloni (2004) have reported the living arrangements of older people based on data from the South African population census and Demographic and Health Survey. As from the ACDIS data, they found that the majority of older Africans lived in multi-generational households (extended and nuclear households), and Notes: 1. The household composition mnemonics are described in the row labels and as follows. Xt 1 Not a qualifying household on 1 January 2000. Xt 2 All older people in the household had left or died, or the household had dissolved or migrated out of the DSA by 1 January 2002.
that few (<2%) lived alone with a grandchild aged less than 15 years in the absence of one of their own adult children. Even in Uganda, a country with a relatively mature epidemic, the prevalence of such households was less than one per cent in 1992 and only 1.6 per cent in 1995 (Ntozi and Zirimenya 1999) .
On the other hand, as a direct consequence of one or more young adult deaths, 15 older people in the study population experienced the change from a three-generation household in 2000 to living only with children in 2002. Thus, skipped-generation households occurred but many were short-lived, because other adults joined the household, children moved out, the older person died, or the household dissolved. Another paper has shown that the households that experienced a young adult death were more likely to dissolve than households that did not experience such deaths . The risk of dissolution was relatively low in the larger, wealthier, male-headed households; older people living in such households were less likely to experience changes in the structure of their household. Most (89%) older men were the head of their household. This role is associated with social and economic responsibilities towards the dependants in the household. The data show that living in households with children but no young adult members was not exclusive to older women. The same percentage of older men and older women (3%) lived with children in the absence of young adults. Qualitative research in the study area has identified households in which men had the sole or a major responsibility for children, and found that government and voluntary agencies were less active in assisting men than women, particularly mothers and grandmothers (Montgomery 2004) . The differential in assistance is mirrored by the uptake of government child-support grants in the area. In 2002, only three fathers or grandfathers had applied for these grants in comparison to 3,317 women, most of whom were mothers (87%) and grandmothers (10%) (Case, Hosegood and Lund 2003) .
Another reason why concern about the impact of the AIDS epidemic should not only focus on older women in skipped-generation households is that most older people (87 %) lived in three-generation households with children, younger adults and other older people. These households included three-generation 'shared-care ' living arrangements, in which older people were the primary carers for children because the younger adults worked or were non-resident (or both). Unfortunately, it is not possible to identify shared-care households solely from the household composition (additional information about care-giving is required). Nevertheless, if one takes all three-generation households that experienced an adult death, the mean size decreased. Most would have suffered a short-term, if not longterm, reduction in economic status. As a consequence, the older household members may have needed to provide more physical help, and/or use their pension to support other household members. In turn, fewer human and financial resources will have remained for their own caregiving, health care and nutrition needs.
The relatively short follow-up period imposes limitations on this study. No data were available for households before 2000. The living arrangements of many of these older people were the consequence of adult deaths before 2000. The households that experienced adult mortality have been shown to have a relatively high risk of dissolution . Therefore, some of the older people observed in 2000 will previously have been members of different households from the one in which they experienced an adult death.
Another limitation is that this study, for two good reasons, employed a definition of older people based on the ages of eligibility for a state pension. The pension income is clearly important for older people and their households, and the definition enables comparisons with previous studies of older people in South Africa. Nevertheless, the young adult age group includes people aged in the fifties and men aged 60-64 years, some of whom had similar health and social problems as ' older people'. Lowering the old age threshold to 50 or 55 years would have increased the proportion of households with an older person and decreased the proportion that experienced a young adult death. During the two years' follow-up, there were 83 deaths of women aged 50-59 years (of which 29% were AIDS deaths), and 170 deaths of men aged 50-64 years (of which 19 per cent were AIDS deaths). Finally, this study has examined only one consequence over two years of adult deaths in the household, changes in their living arrangements. Further research is required to measure directly the impact on the health and wellbeing of older people who have to cope with AIDS mortality and morbidity.
